high or low, and it was absolutely impossible for me to diagnose from my results which of the cases was doing well and which badly.
Finally, I should like to enter an earnest plea for accurate and patient work in the proof of the causal relationship of every organism before it is used as a vaccine. I feel quite sure that this must often entail a careful research by both a competent histologist and a skilled bacteriologist. In one disease two different cultures were used for making what purported to be the same vaccine, which I am quite certain were completely independent orgapisms. Theoretically nothing is easier than to separate organisms by means of plate culture and other methods, and to grow each separately on its own medium, but in practice it is often extremely difficult. Not a professional bacteriologis1 myself, I have had over ten years' experience in the work, and perhaps the most important fact that I have learned from my own researches is the enormous difference in dealing with infections made by the wonderful technique of the really high-class bacteriologist compared with that of the inexperienced and half-trained man, who differs only from the clinician in his lack of clinical knowledge.
Dr. JOHN FREEMAN: I wish to speak about some recent work on inoculating for whooping-cough. I shall speak of it not so much for the information I can give on the treatment of this disease as for the illustration the work affords of the difficulties we have to face in judging any method of treatment, and therefore of judging this method of vaccine therapy.
Bordet, about ten years ago, isolated a microbe from a case of whooping-cough which he considered was the cause of that disease. It is not necessary here to examine the evidence for and against his microbe, but it may be said that various people all over the world have isolated it from cases of whooping-cough, and I think the bulk of the evidence is strongly in favour of its being the cause of that disease. Bordet, having convinced himself that his microbe caused whooping-cough, made an ordinary killed vaccine from it and tried to immunize some children in Brussels against whooping-cough. He selected twelve healthy children and gave them prophylactic doses of the vaccine. Shortly afterwards chance sent a child suffering from whooping-cough into the ward where these twelve children had been placed. The result of this accident was distressing, for all twelve immediately caught the disease and had it very badly. This result was so dramatic that the mothers, who knew that v-7 the children had been vaccinated, persistently believed that the disease had been produced by inoculating with the living virus. This result was interpreted by Bordet to mean that immunity could not be artificially produced against the microbe he had isolated. But to us here it seems to have a different meaning; we should say he had afforded the world the best possible proof that he was dealing with a microbe intimately connected with whooping-cough, and that he had produced the phenomenon known a& a negative phase by giving an overdose.
The reasons for thinking this are as follows: With the vaccines that have been tested we know that different results follow from different sizes of dosage. Thus we know that a relatively small dose will produce a transient rise in immunity: a larger dose will give first a decrease in immunity, which we call the negative phase, and then an increase which we call the positive phase; and with a still larger dose the negative phase is increased at the expense of the positive phase, and may completely obscure it. If these phenomena follow from varying doses in the cases of a hundred tested microbes, we have a right to expect them with the hundred and first-i.e., Bordet's bacillus. And when we seem to have evidence that these children were more susceptible to whoopingcough after their inoculation, we naturally conclude that the dose of vaccine was excessive and had given a negative phase. If this is true, it is clearly of the highest importance to establish what size doses will be required to produce these different results.
There are two methods by which we can fix the dosage for any given microbe. First, we can test the effect of the vaccine by measuring the changes in immunity of the circulating blood. This is the method which has been employed for establishing the doses of practically all the vaccines now used in England; therefore when I started to work with Bordet's bacillus I naturally turned to this method. I found, however, that technical difficulties prevented me from testing the serum for immunity against Bordet's microbe. I could not measure the opsonic index. What Mr. Goadby has just called the light of a farthing dip was blown out, and I was left groping in the dark; that is to say, I had to apply the second method. This second method is the method of giving a dose and seeing what happens to the patient, the method of judging by the clinical result. It appeals to the medical profession, because on it has been founded nearly all the orthodox medicine of to-day. There is, however, an obvious difficulty, for we can only reach a sure conclusion by this method if we know whether a given change in the patient is the result of a previous dose or whether it is merely an accident. It has been carefully pointed out in a previous paper that any improvement in a patient after a dose of vaccine is not necessarily the result of the dose; and, it might have been added, any grave symptoms following the dose may be in spite of, and not because of, that dose. Furthermore, if the patient gets perfectly well without any dose it is no evidence that a dose would not have hastened the recovery or made it more certain. All these accidents obscure the evidence as to the effect of the dose on the patient, and if we judge of a system of treatment case by case we are obliged to fall back on " The Clinical Instinct," that refuge of the puzzled practitioner, to decide between results and chance. As I have no great belief in my instincts, clinical or otherwise, I decided that half the cases must be set aside as controls to show what the vaccinated cases would have done without the vaccine. Therefore to every other child with whooping-cough that came to me I gave no vaccine at all, but only a little sterile salt solution under the skin, and I left the mothers in ignorance of the fact that I was in any way differentiating between the children. Lest any one should think that the control cases were unfairly treated, let me say that both vaccinated and controls got the orthodox medical treatment; that is to say, symptoms were treated and complications looked out for. After the children had been inoculated in the way I have described, I constructed statistics from the reports of the parents to see what effect, if any, had bpen produced by the vaccination. For this purpose the rambling remarks of the parents were reduced to one of five following simple statements: " Much better," " better," " no change," " worse," and " much worse." In doing this I quickly found I could not rely on my own impartiality. For instance, if the mother reported to the effect that the fits of coughing were more severe but not so frequent, I found that this statement tended to appear as " better " in the case of the vaccinated, and "worse " in the case of the controls ! I adopted the obvious remedy of remaining in ignorance as to whether child was a treated or control case until I had got the result safely classified in my note-book. I am convinced that without these precautions the investigator will usually find merely what he expects to find.
In this way nearly 2,000 inoculations have been given, with doses varying from 2 million to 120 million bacilli. I naturally started with very small doses, as I did not wish to get any harmful result, and let me say at once that I have never had a bad effect produced by the vaccine; that is to say, I have found alarming symptoms to follow the saline injections of the controls rather more frequently than they have followed the injections of vaccine. It took about four months' work to convince me that doses of 5 million bacilli gave better results than doses of 2 million. Since then, during two years, the dose has been slowly getting larger and larger, till during the last five months the average dose has been 80 million to 100 million. This dose has given much the best statistics so far with the comparatively few children who have had it. With the children who have come to me during the last few months, the average length of the disease has been 4'3 weeks with the vaccinated, and 7 4 weeks with the control cases-a clear gain of three weeks to the vaccinated cases. The longest vaccinated case with this higher dosage was for seven weeks under treatment before it was well; the longest unvaccinated case came to me for eleven weeks. Owing no doubt to the change of season, no new cases appeared during last month (May), and I have been in the comical situation of having to continue doses of saline to the control cases, all of whose vaccinated brothers and sisters had stopped coming because cured. I conclude, therefore, that this microbe of Bordet has some part in the causation of whooping-cough if it is not the onlv cause, and that 80 million to 100 million of the microbe make an efficient dose of vaccine, though possibly not the best of all doses. I understood Dr. Bulloch to say this afternoon that he advocated such statistical work as the basis of true medicine, but I doubt if it will be found convenient to employ it largely.
There is a quasi-statistical method of judging the clinical results, which consists in " giving the thing a fair trial" and recording your impression. This method has been well illustrated at these meetings. The disadvantage is that it only convinces the observer, and when he tells us of his conclusions, we are left speculating on his status in our profession and on his capacity for judgment; its advantage is that if any given man wants to know the value of any given treatment, this is the easiest way of convincing himself. It is the easiest way of testing vaccine therapy; first learn something about vaccines, then employ them. Most people who have done so have been convinced, I think, as to the value of this system of treatment.
It has been suggested to me lately that the curing of otherwise hopeless cases constitutes a third method of judging by results; if you cure your hopeless case, it is a score for your treatment. That sounds promising, but it is very disappointing in reality, because when you have cured your case people will not admit that it was a hopeless one. The first time that occurred to me will serve as an illustration. It was a case of pyoemia, seen in conjunction with a surgeon who thought, and thinks, that nothing but the knife will do much good; he had been employing the knife freely on this patient, for all over the body had been cropping up abscesses which were forthwith opened. In spite of this the temperature remained up, the abscesses continued to develop, and ths patient was getting more exhausted and was clearly dying. The surgeon said the case was so hopeless that vaccines could do no harm, and the case was handed over to me. I inoculated her with a streptococcus obtained from the abscesses. She immunized rapidly, as shown by the changes in the blood, and coincidently with this change the patient got rapidly better, and in a fortnight she was out of hospital and recruiting on a farm belonging to a brother. The point of the story is that I did not receive the congratulations I expected from the surgeon; he merely told me that pymmias sometimes get well spontaneously. So this is an excellent way of convincing one's self of the value of vaccines, but it does not necessarily convince third persons.
In conclusion, I re-state my belief that the best reason for the use of vaccines and the best method of testing them lie in immunity work and the testing of serum reactions in the laboratory.
Dr. BUTLER HARRIS: I am compelled to preface my remarks by expressing my deep sense of gratitude to Sir A. E. Wright for his opening address on Monday. His arguments and illustrations were marshalled with a dialectical skill and a spirit of toleration towards his opponents, which at once marked this debate as something more than an ordinary medical discussion.
In approaching this subject primarily from the point of view of the general practitioner, and secondarily from that of one who has devoted several years of close study to it, I am at once aware that my point of view is, perhaps, apparently a somewhat different one from that of most of you here. It most nearly approaches that of the general consultant; it differs most widely from that of the regional specialist and of the pure bacteriologist. Vaccine therapy is to me another weapon fashioned for the use of the medical profession as a whole; the interest has been to realize how far its uses are defensive and offensive, and, if these have already proved sufficient, to retain it in our therapeutic armoury. No weapon, however, is of much avail unless the wielder knows his art. I have listened to most of the important debates on this subject, and I have had many discussions with men occupied in many diverse branches in the profession, and I regret to say that adverse criticism has usually been in direct proportion to the ignorance of the critic of what I will term, shortly, clinical bacteriology.
